This paper use GARCH and SV model to evaluate the volatility of CPI and analysis the relationship between CPI and volatility. The results show China's CPI volatility has obvious characteristics of persistence. CPI rate has a positive effect on volatility of GARCH，it supports the Friedman-Ball hypothesis. Volatility of SV has a positive effect on CPI rate，it supports the Cukierman-Meltzer hypothesis.
Ⅰ INTRODUCTION
Theoretically, there are different point of views of relationship about inflation and its fluctuation.
Firstly, it is thought that inflation will cause inflation fluctuation. In 1977, Friedman first proposed that positive correlation is existed between the inflation and inflation fluctuation, and he thought that, based on the big deviation of the public's expectations of inflation and the actual inflation, the higher inflation will lead to the fluctuation of inflation and low output levels [1] . In 1992, Ball developed his theory, and pointed out that their positive correlation was caused by the asymmetric information between the public and policy makers. At last, he established a model. The above views are called
Friedman -Ball hypothesis. Secondly, it is thought that inflation fluctuation has an impact on inflation [2] . In 1986, Cukierman and Meltzer suggested that the central bank had two goals: pursuit of low inflation and boosting the economy by taking advantage of the inflation expectation level, however, under the condition that the accurate inflation expectation cannot be formed because of the public's uncertainty about the reason of inflation, the monetary authority formulated policies to stimulate the economy to make the inflation fluctuation positively influence the inflation. This view is called Cukierman -Meltzer hypothesis [3] . In 1995, Holland refuted the Cukierman and Meltzer hypothesis, argued that, for stability, policy makers will take active measures to control the fluctuation of inflation with implementing tight monetary policy to make a negative relationship between inflation fluctuation and inflation [4] .
Theory of the relationship between inflation and inflation fluctuation is relatively rare in China, but there are still academics having launched the empirical analysis. In 2005, Mr. Zhao Liuyan and other academics thought that high inflation will be accompanied by a larger fluctuation based on the Markoff's Regime Switching Analysis [5] . In 2007, Mr. Chen Tai-ming found that inflation fluctuation is negatively related to the rate of inflation through GARCH-M model by applying the annual low frequency data [6] . [7] . In 2008, Mr. Hu Ridong and Su
Zhifang's conclusion of application linear and nonlinear regression model supported both of the Friedman -Ball hypothesis and the Cukierman -Meltzer hypothesis [8] [9] . In 2010, Mr. Liu Jin-quan and Sui Jian-li pointed out that the inflation rate and fluctuation have a long term memory, and significant Granger influence of inflation rate was on the inflation fluctuation [10] . In 2011, Mr. Chen
Tibiao and Rao Xiao-hui found that inflation and inflation fluctuation presented nonlinear U-type relationship by using data from 1990, which supported the Friedman -Ball hypothesis, while the Cukierman -Meltzer hypothesis in the left side of U-type was supported, and the Holland hypothesis on the right side was supported [11] . Mr. He Qi-zhi and Fan Cong-lai in 2011, Zhang Huanming in 2013 also get the result empirically that price fluctuation has a significant positive influence on inflation [12] [13] .
Compared with previous empirical literatures, the above-mentioned articles were all using year-on-year CPI index to stand in the rate of inflation which could not reflect the latest dynamic price trend. Therefore, in this paper, the change rate of monthly CPI is used for the analysis. In the empirical analysis, for comparison, it also estimates the inflation fluctuation of GARCH model, and investigates its relationship with the rate of inflation.
Ⅱ Model and Data
（Ⅰ）GARCH and GARCH-M Model In 1986, Bollerslev proposed a generalized autoregressive conditional Heteroscedastic Model to describe the "fluctuation clustering" of time series. The form of model is: 
In which, 
（8）
At this time, the inflation rate is desired to be Month-on-month data was applied to carry out the analysis in the paper. But due to the seasonal characteristics, the X-12 Seasonal Adjustment Method is used to do some adjustment. After getting the fixed base price index cpisa after seasonal adjustment, take logarithmic and one-order difference of cpisa as the monthly inflation change rate, namely: 100
Figure 1. CPI year-on-year index and fixed-base index.
According to the regular CPI in Figure 1 , it can be seen that from 1987 to 2013, China's price level has been in a rising trend; but before 1996, the overall price level rose rapidly, and from 1996, especially during the period from 1997 to 2005, price change being very small; after 2005, it presented a slowly rising trend. And according to the year-on-year CPI, it can be seen that the fluctuation before 1996 was much intense, and presented two peaks, with one taking place in 1988-1989, during which the high inflation was mainly caused by the wage system reform, infrastructure expansion, and increasing amount of bank credit in township enterprises causing a great increasing market demands for money, the other one taking place in 1993-1995, during which the government give full freedom to the market and let the market supply and demand relations to freely guide the market, and on the one hand, the government made several policies like a variety of subsidies and wage raising to compensate for price difference, on the other hand, positive fiscal and monetary policies were implemented to stimulate the economic development in a rapid pace.
However, the blind expansion of the credit scale, fast investment and other factors led to the price of production factors increased hugely, following with a general rise of price level, as a result, a serious inflation was produced. Figure 2 and figure 3 reflects the trend of the fixed base CPI growth rate. According to month-on-month growth rate which does not take into account of seasonal factors in Figure 3 , CPI has obvious seasonal cycle feature, with the growths in annual January before 1996 and annual February after 1996 being maximum, and that of in annual October being minimum. Figure 3 result of regular CPI excluding seasonal factors, it can be seen that seasonal characteristics no longer exists. According to the month-on-month growth rate, the HP filter and the CPI index have similar trends, with both of them having two peaks before 1996 and growth rate after 1996 being very small. Table 1 shows the statistical distribution characteristics of CPI year-on-year index and fixed base month-on-month growth rate in different stages. According to the standard error, it can be seen that both the year-on-year CPI index and the month-on-month growth rate before 1996 fluctuated much greatly, and became gentle after 1996. J-B statistics show that the series are all subject to normal distribution. In addition, according to the ADF unit root test, it has been found that CPI month-on-month growth rate presented a smooth series. Winbugs software is applied to estimate the SV-M model in the paper. AR(1)-SV(1)-M model was selected to be the basic SV-M model by considering that it is a steady process for the CPI growth which also has self-correlation, namely in the (7) and (8),
. According to the proposal of Kim and Shephard (1998) on the SV model parameter distribution, in the code, make 1 2
. According to table 3, it can be seen that the posterior mean value of the risk spillover coefficient is 2.566. Due to the value d measuring the impact of CPI fluctuation on the CPI growth rate being positive with significant statistics, it can be judged that the relationship between the CPI growth rate and fluctuation supports Cukierman-Meltzer hypothesis. Figure 4 and Figure 5 estimated by two models, the CPI conditional fluctuation rate based on GARCH model is tending to be reduced after 1996 with the difference being not too obvious, the average monthly fluctuation rate before 1996 being 0.595, and that of after 1996 being 0.488; while the CPI conditional fluctuation rate before 1996 based on SV model is much bigger than that of after 1996 with the average monthly fluctuation rate before 1996 being 0.622 and that of after 1996 being 0.386. However, it can be seen from Figure 3 and Table 1 , the actual situation is that the fluctuation level after 1996 decreased obviously with the standard error of CPI growth rate during 1987-1995 showing in Table 1 
